Effects and expression of TRAIL and its apoptosis-promoting receptors in human pancreatic cancer.
Pancreatic cancer cells are usually resistant to apoptosis mediated by tumor necrosis factor (TNF)-alpha or FasL, and their toxicity towards normal cells hampers their application for therapeutic use. TNF-related apoptosis-inducing ligand (TRAIL), a novel member of the TNF family, triggers apoptosis in a variety of malignant cells, but exhibits less cytotoxicity in normal cells. To investigate the therapeutic potential of TRAIL, we analyzed the expression of TRAIL and its apoptosis-inducing receptors (DR4 and DR5) in the normal and cancerous human pancreas, and the sensitivity of pancreatic cancer cells to TRAIL cytotoxicity. TRAIL, DR4 and DR5 mRNA levels were concomitantly increased in pancreatic cancers compared with normal controls (P<0.01), and there were positive correlations between the expression levels of TRAIL and DR4, TRAIL and DR5 and between DR4 and DR5 mRNA (r=0.85, r=0.87, r=0.91; P<0.01). Immunostaining revealed the presence of the corresponding proteins frequently within the same cancer cells. In five pancreatic cancer cell lines, TRAIL, DR4 and DR5 mRNA expression was detectable at various levels. However, independent of the presence of DR4 and DR5, TRAIL cytotoxicity assays revealed that pancreatic cancer cells showed a significantly lower sensitivity (LD(50)>85 ng/ml) to TRAIL treatment than Jurkat T lymphoma cells (LD(50)=7.2 ng/ml). These findings show that pancreatic cancers are insensitive towards TRAIL-mediated apoptosis despite expression of TRAIL and its receptors, suggesting the presence of mediators which inhibit the TRAIL cell-death-inducing pathway in pancreatic cancer cells.